The SEED Solicitation is a means for researchers to develop a proof of concept during an effort of approximately one year.
Objective of Proposed Work
The objective of this SEED Statement of Need (SON) is to develop an effective, safe, lowtoxicity obscurant material for handheld applications where high volumes of smoke are required. Replacement materials developed under this SEED SON must demonstrate performance that is at least equivalent to hexachloroethane (HC)-based smokes used as obscurants. The scale of replacement material development should be sufficient to demonstrate similar or better molar absorptivity and cloud density when compared to HC, and to demonstrate a similar volume of smoke production per handheld unit.
Proposals should focus on novel materials or systems. The proposals can either investigate alternative chemical compounds or formulations that have not been previously investigated, or redesign of existing formulations for a more effective obscurant. In addition, materials must have properties consistent with environmentally benign energetics (i.e., low solubility, high vapor pressure, low toxicity, biodegradation potential, etc.). See ASTM E2552-08, "Standard Guide for Assessing the Environmental and Human Health Impacts of New Energetic Compounds" [1] for guidance.
Background
Pyrotechnic smoke formulations are used for obscuration in training and on the battlefield. In the past, HC was used in white smoke formulations to screen warfighters on the battlefield. HC smoke contains high concentrations of hydrochloric acid, is toxic to humans, and under certain conditions can be an asphyxiant. It is only for outdoor use unless warfighters are using protective masks. The high density of the smoke makes it an effective obscurant, but it also makes it a hazard for warfighters in low lying areas. Several incidents have been reported where a user was fatally injured when exposed to HC smoke in enclosed, low lying spaces. In addition, the International Agency for Research on Cancer classifies HC as a Group 2B carcinogenprobably carcinogenic to humans.
The main weapon system that currently uses HC is the AN-M8 grenade, and it is still available in the M4 and M7 smoke pots. Other systems have been discontinued due to the hazard created by HC. The M8 grenade emits a dense cloud of white smoke for 105 to 150 seconds. It is recommended that potential responders to this SEED SON consult Army Field Manual FM-3-50 [2] for more information.
A replacement for the AN-M8 was developed with the terephthalic acid (TA)-based M83 grenades. These grenades were originally intended only for training; however the Army adopted them for combat use. The M83 can provide a cloud of white smoke that for 25 to 70 seconds is less dense and less voluminous when compared to the AN-M8. As a result, it takes many more grenades to be as effective as one AN-M8, depending on conditions. Quite often, colored signal smokes are used as obscurants in combat, and these are even less effective than the M83.
There have been recent investigations into the use of fog oil or polyethylene glycol-based hand grenades. Early attempts at this have shown that the quality and production rate of smoke are much lower than the AN-M8 as well. The M106 fast obscuration grenade (FOG) was recently fielded. Originally designed for indoor scenarios, the FOG utilizes a titanium dioxide powder that is ejected explosively for almost immediate obscuration, but the FOG has limitations in duration and size in outdoor situations, and does not meet the performance requirements of a similar HC based munition. Although alternatives to HC have recently been developed, they do not have the same performance as HC.
Cost and Duration of Proposed Work
To meet the objectives of this SEED SON, proposals should not exceed $150,000 in total cost and approximately one year in duration. Work performed under the SEED SON should investigate innovative approaches that entail high technical risk and/or have minimal supporting data. At the conclusion of the project, sufficient data and analysis should be available to provide risk reduction and/or a proof-of-concept. SEED projects are eligible for follow-on funding if they result in a successful initial project. 
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